Human emotion is transcendence for human beings given by God compared to other living creatures. Emotion has a significant role in human life. There were many studies done to recognize human emotion using physiological measurement, Electroencephalograph is one of the methods. Yet, the previous studies have not been discussed the wavelet families which has the best performance and optimal channel in human emotion recognition. This research used the power feature from some wavelet family, i.e. Daubechies, symlet, and coiflet with CFS feature as the selection method to choose the superlative feature among alpha, beta, gamma, and tetha frequencies. Based on this research results, the coiflet method has the most accurate value on recognizing the emotion among the wavelet families. The use of CFS feature selection method could increase the accuracy from 81% to 93%, also obtained five most dominant channel, i.e. T8, T7, C5, CP5, and TP7 on power feature of alpha and gamma frequencies so the temporal part of the left brain is more dominant in recognizing human emotion.
I. INTRODUCTION
Emotions are the overflowing feelings shown by someone to describe the state of feeling that they feel. Sometimes people have difficulty understanding the emotions they feel even understanding emotions in their surroundings. Human basic emotions include positive emotions and negative emotions [1] .
Among the benefits of human emotion recognition is that emotion is closely related to health [2] . The diagnosis in patients with chronic illness shown that the illness could affect the emotion because it changed the organs so that also produce a changing in affective response (emotion) to mental health like depression, trauma, and anxiety which could determine patient's emotion level and comfort during the treatment period. Moreover, emotion recognition is useful to the e-learning system to understand students' emotional condition during the learning period so that the appropriate learning technique can be determined.
From the benefits of human emotion recognition, it takes the technology that can describe and analyze the human brain's function, namely Brain Computer Interface (BCI). It is an external device that can be used to communicate with the human brain used a typical interface (silicon neuron) that centered on measuring brain activity [3] . The signal wave produced by the brain will be recorded using several electrodes and placed in particular positions on the scalp then connected to the EEG device.
Previous studies about human emotion recognition have been done [4] , [5] , [6] . Thejaswini The main focus of this research are to analyzed system's performance from some types of wavelet families in human emotional recognition, to find out the performance of the system that has been built using Correlation Feature Selection, and to find out the most significant channel and brain region so that they can be used as an indicator in emotional recognition. EEG signal was used in this research because it has advanced sensitivity and effective to find out the human brain's transformation. The Discrete Wavelet Transform (DWT) method was used because it provides the frequency-time's depiction from the signal which suitable to process the non-stationary EEG signal [7] . The characteristics of the EEG signal need to be known as indicators of human emotion. Feature power was used to determine the participants' emotional condition. The result of the extraction feature would be used by the Support Vector Machine (SVM) classification system which could divide the hyperplane into two classes and could be classified to nonlinear classification according to this research. The result of the system would be optimized with the Correlation Feature Selection (CFS) method in order to increase the accuracy value and to detect the optimal channel part and brain region in human emotion recognition.
II. RESEARCH METHOD
Research method is shown in Figure 1 . This research consists of 5 phases, i.e. EEG data from the SEED dataset, Wavelet, Extraction Feature, Feature Selection, and Classification. There were 15 participants, 8 women, and 7 men, with an average age of 19 to 28 years. All participants were in normal condition, both hearing and vision. Before the experiment, participants were notified about the experiments and instructed to sit comfortably, watching the movie clip attentively without distracting from the screen and refrain from movement.
The EEG signal was recorded using an ESI Neuroscan System with a head covering that has 62 electrode channels. The laying of the electrodes based on the 10-20 International Conventional System. The head cover consists of the electrodes parts, namely Frontal (F), Central (C), Parietal (P), Fronto Polar (Fp), Occipital (O). The numerical codes on the 10-20 System were used to indicate the position of the electrodes, where the odd number code showed the electrodes' position in the left preauricular. Whereas the even number code showed the electrodes' position in the right preauricular. Figure 3 shows the detail of the electrodes' position used in this research. The sampling frequency used while recorded the EEG signal was 1000 Hz. The data has been down sampling into 200 Hz and filtered by using a band pass frequency filter from 0 to 75 Hz.
B. Time Frequency Analysis
The EEG signal is a non-stationary signal so that the analysis of frequency-time is suitable to generate information about dynamic transformations. Discrete Wavelet Transform is a multi-resolution analysis technique which is carried out by passing signal into two DWT filters, the high pass filter to analyze the high frequency and the low pass filter to analyze low frequency [8] . In this research, DWT used to decompose the signal into 4 frequencies that are theta (3-7 Hz), alpha(7-15 Hz), beta(15-31 Hz), and gamma(31-63 Hz), for 62 channels, it done until 8th level and several types of DWT, which are daubechies (db4 and db8), symlet (sym8), and coiflet (coif5). That type was chosen due to the characteristics of the scale used similar to biomedical signals such as ECG and EEG.
C. Extraction Feature
Extraction feature used to determine schemes modeling from data distribution and effect on the classifications used. The extraction feature used in this research is the Power feature (P) in the time domain. The equation of the power feature shown in Equation 1 as follows:
where S(t) is a power value obtained from the signal frequency in the domain x(t) and T is the amplitude signal This research analyzes 4 power feature on alpha, beta, gamma, and theta on 62 channels (4Px62 channels) which are counted on each subject.
D. Channel Selection
The method used to select the channel is Correlation Feature Selection (CFS) which developed by Hall [9] . CFS is a function to choose the features which have an advanced correlation to the classes, but each feature is not correlated to the other. The irrelevant feature will be removed because it has a low correlation to the class. The evaluation function of a feature subset on CFS obtained by using Equation 2. 
Where is the mean of feature and class correlation is, is the average value of features inter-correlation, and k is the feature.
A system with several channels could give a lot of attributes and need high computing to extract each feature. In this research also proposed to choose an optimal feature so that the computing process will be more effective and efficient. The CFS method used to choose the dominant data feature. The feature selection's result could determine which channel that influent human emotion. The influential channels will be grouped based on the brain regions so that would be found the most dominant of the brain region and channels on each subject.
E. Classification
The next process is the classification using the Support Vector Machine (SVM) method. The basic concept of SVM is to divide hyperplane into two classes which can be applied on linear classification and non-linear classification. SVM on non-linear data using the kernel approach. The kernel's function is to mapping the initial dimension dataset (the lower dimension) to the new dimension dataset (relatively, the higher dimension) [10] . This research classifying emotion into the positive and negative on each participant (as the subject) because they have different responses even though the stimulus given is the same [11] [12] . The SVM used is the polynomial kernel. The equation of polynomial kernel is shown in Equation 3 [13] .
Where xi and xj a pair of two training data and P are the constants with p>0.
Accuracy value used to evaluate the performance of the proposed method. Accuracy is the number of decisions that can be classified correctly. This research used Confussion Matrix to measure classification's performance. Table 1 is the detail of Confussion Matrix [14] , whereas the equation to measure the accuracy shown as Equation 4. 
Where TP is the output that correctly identified as the positive, TN is the output that correctly identified as the negative, FP is the output that incorrectly identified as the positive, and FN is the output that incorrectly identified as the negative.
III. RESULT
A. The result of human emotion's classification without
CFS
The calculation using DWT type Daubechies, symlet, and coiflet from each participant's 62 channels is processed singly towards the learning machine that would be obtained the accuracy of each participant to the class. The result of human emotion shown in Figure 4 . Coif5 has the highest average value than db4, db8, and sym8. db4 has average accuracy value 75%, db8 has 79%, sym8 has 80%, and coif5 has 81%. The feature extraction method using the coiflet and SVM classification resulted in varies accuracy values. The highest accuracy value occurred in participant P05 and P09 with an accuracy value of 100% and the lowest occurred in participant P04 with an accuracy value of 60%. That values are still on the normal range.
Based on Figure 4 , the use of the db8 kernel type resulted in the higher average accuracy value of 79% than the db4 kernel type has 75%. On the use of db4 kernel type, the highest accuracy value occurred on P05 has 100% whereas the lowest occurred on P04 and P10 have 40%. On db8, the highest accuracy value occurred on P05 and P10 have 100%, while the lowest occurred on P04 and P11 have 50%. On participant P10 occurred the increasing of accuracy value using db8 by 100% and when using db4 only has accuracy value by 40%.
Symlet has better accuracy value with 80% than the use of the daubechies kernel type. 
B. The result of human emotion's classification with CFS
Each participant has the different feature's reduction because they have different brain's response so that the feature extraction also would result in different value and occurred the correlation value between a feature of each participant's class also different. feature selection is determined based on the rank. Its result aims to increase the data's accuracy. The results of classification accuracy using several types of DWT kernel before and after using the CFS method shown in Figure 5 as follows (k-fold cross-validation, k=5). Based on Figure 5 , can be seen that the use of the CFS method could increase dataset's accuracy value of the four feature extraction method used. The classification using coif5 experienced an average increase of 13%, sym8 by 12%, db8 by 11%, and db4 by 15%. The advanced average accuracy value is the coiflet kernel type by 93%.
C. The research of human emotion based on channels
Channel's selection process came from the channel that has an amount more than 6 in each participant so that is determined as the best channel. The CFS method resulted in 5 dominant channels Pα and Pγ on T8, T7, C5, CP5, and TP7 which are the most grouping the best features. If we see the location of the electrodes, the 4 dominant channels are located in the left or left side of the brain. On Figure 6 can be seen the position of the channel's selection. 
IV. DISCUSSION
Based on Figure 4 , the coiflet has the highest average accuracy value. Coif5 has the average accuracy value by 81% because it has the appropriate wave's characteristics for this research and is symmetrical. In addition, coiflet is a development of a daubechies relative that has higher computation time and has the filter length of six times from order used for scaling function and wavelet functions, so that it could be directed to the finer wavelet. It would be different when the daubechies kernel type was used. The accuracy value resulted was low, it could be caused by several factors that are the daubechies relative only has the filter length of two times from order used for scaling function and wavelet functions so that it could not be directed to the finer wavelet and less appropriate for this research. Also, the using of db8 kernel type resulted in a higher average accuracy value by 79% than db4 kernel type that by 75%. It is because of the bigger degree of vanishing moment (n) used the smaller approximation value that occurs and can represent more complex functions. Whereas the using of the symlet kernel has the same characteristic's function as daubechies, only has the filter length of two times from order used for scaling function and wavelet functions. However, symlet is more closely symmetrical than daubechies. Hence, symlet has a better average accuracy value that daubechies. Based on the average accuracy of each DWT used on this research, then difference accuracy among each DWT's kernel are small. So, it can be said that the using of Discrete Wavelet Transform is suitable for analyzing the type of EEG signal.
Based on Figure 4 , the use of the Correlation Feature Selection method can increase the accuracy result. Coif5 has the highest average accuracy value by 93% than the other DWT kernel type. According to the previous research [15] , the study of human emotion by using picture stimulus with Principal Component Analysis (PCA) feature selection method. The result has shown that the use of PCA could increase accuracy by 4%, whereas this research used the CFS feature selection method can increase accuracy by 13%.
The aim of feature selection is to decrease computation's complexity, increase the accuracy, and to know the dominant channels and brain region on human emotion. That dominant channels are channel T8, T7, C5, CP5, and TP7 which are obtained from the use of the CFS method on each participant. Based on the location from those channels, four are located on the left side of the brain. Therefore, the left brain is more dominant with human emotion. The left brain related to the logical things, responsible for the regulation and control the emotion, analyze or learn anything from it parts [16] . These are related to the things needed when looking at the movie clip that makes the participants need to understanding the plot, controlling the emotion, and related to logic. T7, C5, CP5, and TP7 are located in the temporal region of the human brain. The temporal region related to the emotional interpretation and peoples' reaction, moreover that region coordinate the specific function, such as visual memory (face recognition) and verbal memory (language understanding), which are all of them used when the participants watch the movie clip. These are also reinforced by previous research [17] that resulting in the temporal region of the brain certainly related to the human emotional process.
The most dominant frequencies are the alpha and gamma frequency. This is sync with the brain's frequency sub band allocation when somebody doing a very high mental activity like on a panic condition or when frightened in full awareness so the influential is gamma frequency. Moreover, while watching the movie clip, participants can fantasize so that the alpha frequency of the brain produces serotonin and endorphin which are caused the participants feel relax, comfort, and happy.
V. CONCLUSIONS
Based on this research's test result can be concluded that the use of Discrete Wavelet Transform (DWT) familiesdaubechies, symlet, and coiflet with using power feature (P) on alpha (α), beta (β), gamma (γ), theta (θ) frequencies has good average accuracy value and coiflet has the highest average accuracy value by 81%.
The use of Correlation Feature Selection (CFS) as the feature selection able to increase the average accuracy value on db4 by 15%, coif5 by 13%, sym8 by 12%, and db8 by 11%. So, Average accuracy value resulted by using CFS on db4 by 90%, db8 by 90%, sym8 by 92%, and coif5 by 93%.
The use of the CFS method can be used to determine the influential channel to human emotion. The most optimal channels are T8, T7, C5, CP5, and TP7. The brain's left temporal region on alpha and gamma frequency are optimal on influencing human emotion. This result obtained from 6 best feature from each participant.
